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PREMANUFACTURED STRUCTURAL 
BUILDING PANELS 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

This application is a continuation-in-part of U.S. patent 
application Ser. No. 09/226,883, filed on Jan. 7, 1999, now 
U.S. Pat. No. 6,085,479, which is a continuation-in-part of 
U.S. patent application Ser. No. 08/976,734, filed on Nov. 
25, 1997, which is now abandoned, both of which are hereby 
incorporated herein in their entirety by reference. 

FIELD OF THE INVENTION 

The present invention relates to premanufactured Struc 
tural building panels for the construction of insulated exte 
rior walls. More particularly, the present invention relates to 
a System of insulated premanufactured Structural building 
panels that can be arranged in a Side-by-Side fashion to form 
one or more exterior walls of a building. 

BACKGROUND OF THE INVENTION 

The floors of conventional commercial and residential 
buildings are commonly framed using a plurality of hori 
Zontally extending Structural Support beams which are Sup 
ported on multiple load bearing columns or wood Studs. The 
walls are constructed using uniformly Spaced metal or wood 
studs that extend vertically between the floors of the build 
ing. 

The roof System of a conventional commercial building 
includes uniformly Spaced joists spanning the length 
between pairs of parallel Support beams. A metal deck is 
placed on top of the uniformly spaced joists. Panels of 
insulation board are then layered on top of the deck. The 
exterior covering of the roof can be formed using a polymer 
sheeting placed on top of both the deck and the insulation 
board and Secured with ballast or an adhesive. 

The roof system of a conventional residential building 
includes uniformly Spaced joists spanning the length 
between pairs of parallel Support beams. Plywood may be 
placed on top of the uniformly Spaced joists. Metal or wood 
trusses are then erected above the joists to form the framing 
for the roof. Exterior plywood sheathing is applied on top of 
the trusses and an exterior covering, Such as a roofing felt 
and either asphalt or wood shingles, is then Secured to the 
exterior Surface of the sheathing. 

The exposed underSide of a conventional commercial or 
residential roof system is generally not a Smooth Surface, but 
instead reveals the exposed joists and deck. Additional 
materials, Such as gypsum coreboard or fiberglass ceiling 
tiles, in conjunction with a metal grid, can be utilized to form 
the finished ceiling. In either case, an air Space will generally 
remain between the ceiling and the exposed roof structure. 
Such ceiling and roof Systems can have less than desirable 
insulation properties and thus additional insulation is often 
installed. Additionally, conventional ceiling and roof SyS 
tems have limited Sound attenuation and fire retardant prop 
erties. 

The exterior facade of the building, which may include 
brick, concrete, Stone, metal or wood, is formed adjacent to 
the Studs. Conventional batt insulation is placed between the 
Studs and the interior is then covered with gypsum coreboard 
to form a smooth surface for finishing. The batt insulation in 
the wall has a tendency to Sag, which can also result in 
decreased insulation properties and limited Sound 
attenuation, in addition to having limited fire retardant 
properties. 
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2 
Accordingly, the construction of conventional Sidewalls, 

ceiling walls and roof Systems requires a variety of 
materials, Some of which are quite heavy. The installation of 
these materials can also be complex and require varying 
degrees of precision. Thus, installation of these materials is 
often labor intensive, which can result in higher costs being 
asSociated with the construction of these types of buildings. 

In Seeking better materials for constructing the walls of a 
building, Several forms of premanufactured building panels 
have been Suggested. One Such example of a building panel 
is disclosed in U.S. Pat. No. 5,265,389 to MaZZone, et al. 
which discloses an exterior curtain wall panel. The panel has 
a pair of opposed end caps consisting of channels of light 
gauge galvanized Steel and a foam core of expanded poly 
Styrene with a thickness greater than the width of the 
channels. The Structural Strength for the panel is provided by 
multiple open box type tubes extending vertically along the 
height of the panel and located within the foam core. 
However, the panel does not provide fire retardation. In 
addition, the upper and lower channels are exposed to 
external conditions and the patent discloses that the channels 
are thus preferably made from rust resistant galvanized Steel, 
which can be expensive if used in all applications. 

Another example of a building panel is disclosed in U.S. 
Pat. No. 5,524,400 to Schmechel which discloses a sidewall 
assembly for a building. The sidewall assembly includes a 
plurality of expanded polystyrene panels. Each panel has 
Side and end Surfaces which define grooves therein. Each 
panel has a pair of opposed U-shaped side Supports which 
interface with a corresponding groove extending along one 
of the longitudinally extending laterally displaced Sides of 
the panel. Adjacent panels are Secured together by a pair of 
opposed U-shaped end Supports which interface with cor 
responding grooves extending along the laterally extending 
longitudinally displaced ends of the panels and which are 
Secured to the Side Supports by Suitable fasteners. Adjacent 
panels may also be Secured together by joining the abutting 
side supports with suitable fasteners. However, as with the 
MaZZone patent, the Sidewall assembly disclosed in the 
Schmechel patent does not provide for fire retardation. In the 
event of a fire, the expanded polystyrene panels of the 
sidewall assembly will melt thus removing the internal 
reinforcement of the U-shaped side and end Supports which 
is necessary to prevent displacement of the Supports. In the 
case of horizontal roof and ceiling panels, which are not 
disclosed in Schmechel, Strength is especially important. 

Thus, there is a need for improved building materials for 
use in the construction of exterior walls, Such as Sidewalls, 
ceiling walls and roof Systems of buildings. Such materials 
must be capable of being efficiently installed to reduce labor 
costs while at the same time providing adequate insulation 
properties, Sound attenuation, fire retardation and Structural 
Strength. These materials should also be protected from the 
weather. 

SUMMARY OF THE INVENTION 

The present invention provides a premanufactured Struc 
tural building panel System whereby the Structural panels 
can be constructed inexpensively and efficiently off-site for 
Subsequent installation at the construction site. The indi 
vidual Structural panels are made of a pair of C-shaped 
Structural channels partially encompassing a foam insulation 
member. The Structural panels are connected to each other in 
a side-by-side fashion to form an exterior wall, including a 
roof, of a building. 

In one embodiment, the premanufactured Structural build 
ing panels include a pair of Structural channels extending 
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longitudinally in parallel directions. Each of the channels is 
of a generally C-shaped croSS Section which is defined by a 
web portion having a laterally outer Surface and by first and 
Second flanges connected at opposite ends of the web 
portion. Where the building panels are used to form a roof 
and ceiling wall, a plurality of retaining members can be 
extended between the Second flanges of the channels to 
provide additional Structural Strength. Each of the channels 
faces the other Such that the flanges extend from the respec 
tive web portion in a direction towards the opposing chan 
nel. 

Advantageously, a fire retarding board extends between 
the web portions of the channels. Such that it is adjacent to 
the first flanges of the channels. The fire retarding board has 
a Surface facing the interior of the building and an opposite 
exteriorly facing Surface. 

The Structural channels also include third flanges extend 
ing from the web portions of each of the channels. The third 
flanges are located between the first and Second flanges and 
each third flange extends from the respective web portion in 
a direction towards the other channel. The third flanges are 
Secured to the exteriorly facing Surface of the fire retarding 
board. 
A foam insulation member extends between the web 

portions of the channels. The insulation member has an 
interiorly facing Surface adjacent the exteriorly facing Sur 
face of the fire retarding board and an opposite exteriorly 
facing Surface. The insulation member also has a pair of 
opposite lateral Sides, each of which defines a groove 
therein. The Second flanges of both channels are engaged 
within the grooves and are thus protected from the elements. 

The Structural building panels are connected to wall 
Support members and are arranged in a Side-by-side rela 
tionship to form an exterior wall member such that the 
lateral Sides of each of the foam insulation members are 
generally in abutting contact with the corresponding lateral 
Sides of adjacent panels and the laterally outer Surface of the 
web portions of the channels are in abutting contact with and 
connected to the corresponding laterally outer Surface of the 
web portions of adjacent channels. AS Such, the present 
invention advantageously provides an exterior wall member 
wherein the channels (which are preferably formed of steel) 
are protected from the elements by the foam members and 
any rain or moisture impinging on the exterior Surface of the 
exterior wall member will be prevented from coming into 
contact with the channels. In addition, the fire retarding 
board and third flanges advantageously provide internal 
Structural Support to the channels in the event a fire melts the 
foam insulation member. 

In another embodiment of the present invention, the 
panels include a pair of Structural channels extending lon 
gitudinally. Each of the channels has a generally C-shaped 
croSS Section defined by a web portion having a laterally 
outer Surface defining a plane and by first and Second flanges 
connected at opposite ends of the web portion. In one 
embodiment, the web portion of at least one of the channels 
defines an aperture. Each of the flanges has first and Second 
portions. The first portion of each flange extends from the 
web portion in a direction towards the other of the channels. 
The Second portion of each flange of each channel extends 
from the first portion in a direction towards the other of the 
flanges of the same channel. 
A foam insulation member extends between the web 

portions of the channels and has first and Second oppositely 
facing Surfaces. The foam insulation member can be formed 
from polyurethane, polystyrene, polypropylene, polyisocya 
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4 
nurate or polyethylene. The first facing Surface of the foam 
insulation member corresponds to the first flanges of the 
channels and the Second facing Surface corresponds to the 
Second flanges of the channels. Advantageously, the first and 
Second oppositely facing Surfaces of the foam insulation 
member are each adapted to engage the corresponding first 
and Second flanges to thereby Secure the channels to the 
foam insulation member. In one embodiment, the first por 
tions of the flanges of the channels define exteriorly facing 
Surfaces that are generally coplanar with the corresponding 
facing Surfaces of the foam insulation member. A fire 
retarding board can be connected to the exteriorly facing 
surface defined by the first portion of at least one of the first 
flanges of one of the channels to provide the necessary fire 
rating to the building panel, as well as Structural Support to 
the channels in the event a fire melts the foam insulation 
member. The fire retarding board also provides a relatively 
flat Surface that can be prepared to receive paint or another 
finish. 

The Structural building panels are connected to wall 
Support members and are arranged in a Side-by-side rela 
tionship to form an exterior wall member such that the 
laterally outer Surface of the web portions of the channels are 
in abutting contact with and connected to the corresponding 
laterally outer Surface of the web portions of adjacent 
channels. AS Such, the present invention advantageously 
provides an exterior wall member that can be efficiently 
fabricated, transported and installed to form an insulated 
building. 

In another embodiment of the present invention, the 
panels include a pair of Structural channels extending lon 
gitudinally. Each of the channels has a generally C-shaped 
cross Section defined by a web portion having a laterally 
outer Surface defining a plane and by first and Second flanges 
connected at opposite ends of the web portion. In one 
embodiment, the web portion of at least one of the channels 
defines an aperture. The first flanges extend from the respec 
tive web portions in a direction towards the other of the 
channels. The Second flanges have first and Second portions. 
The first portion of each Second flange extends from the 
respective web portion in a direction towards the other of the 
channels. The Second portion of each Second flange of each 
channel extends from the first portion in a direction towards 
the first flanges of the same channel. 
A fire retarding board having lateral Side edges extends 

between the web portions of the channels such that it is 
adjacent the first flanges of the channels. The fire retarding 
board has a Surface facing the interior of the building and an 
opposite exteriorly facing Surface. In one embodiment, the 
fire retarding board comprises gypsum coreboard. 
The Structural channels also include third flanges extend 

ing from the web portions of each of the channels. The third 
flanges are located between the first and Second flanges and 
each third flange extends in a direction towards the other of 
the channels. The third flanges are Secured to the exteriorly 
facing Surface of the fire retarding board. 
A foam insulation member extends between the web 

portions of the channels. The foam insulation member can 
be formed from polyurethane, polystyrene, polypropylene, 
polyisocyanurate or polyethylene. The foam insulation 
member has an interiorly facing Surface adjacent the fire 
retarding board and an opposite exteriorly facing Surface. 
The exteriorly facing Surface of the foam insulation member 
is adapted to engage the Second flanges to thereby Secure the 
channels to the foam insulation member. In one 
embodiment, the first portions of the Second flanges of the 
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channels define exteriorly facing Surfaces that are generally 
coplanar with the corresponding facing Surfaces of the foam 
insulation member. 

In another embodiment, the third flanges have first and 
Second portions. The first portion of each of the third flanges 
extends from the web portion in a direction towards the other 
of the channels. The second portion of each of the third 
flanges extends from the first portion in a direction towards 
the Second flange of the Same channel and wherein the 
exteriorly facing Surface of the foam insulation member is 
adapted to engage the third flanges. 
The Structural building panels are connected to wall 

Support members and are arranged in a Side-by-side rela 
tionship to form an exterior wall member such that the 
laterally outer Surface of the web portions of the channels are 
in abutting contact with and connected to the corresponding 
laterally outer Surface of the web portions of adjacent 
channels. AS Such, the present invention advantageously 
provides an exterior wall member that can be efficiently 
fabricated, transported and installed. In addition, the fire 
retarding board and third flanges advantageously provide 
internal Structural Support to the channels in the event a fire 
melts the foam insulation member. 

In still another embodiment of the present invention, the 
panels include a pair of Structural channels extending lon 
gitudinally. Each of the channels has a generally C-shaped 
croSS Section defined by a web portion having a laterally 
outer Surface defining a plane and by first and Second flanges 
connected at opposite ends of the web portion. In one 
embodiment, the web portion of at least one of the channels 
defines an aperture. The first flanges extend from the respec 
tive web portions in a direction towards the other of the 
channels. The Second flanges have first and Second portions. 
The first portion of each Second flange extends from the 
respective web portion in a direction towards the other of the 
channels. The Second portion of each Second flange of each 
channel extends from the first portion in a direction towards 
the first flanges of the same channel. 
At least one retaining member extends between the web 

portions of each of the channels between the first and Second 
flanges. The Structural building panel includes at least one 
fire retarding board having lateral side edges extending 
between the web portions of the channels adjacent the first 
flanges of the channels. Such that the lateral Side edges are 
engaged between the first flanges and the at least one 
retaining member. The at least one fire retarding board has 
a Surface facing the interior of the building and an opposite 
exteriorly facing Surface. In one embodiment, the fire retard 
ing board comprises gypsum coreboard. 
A foam insulation member extends between the web 

portions of the channels. The foam insulation member can 
be formed from polyurethane, polystyrene, polypropylene, 
polyisocyanurate or polyethylene. The foam insulation 
member has an interiorly facing Surface adjacent the at least 
one fire retarding board and an opposite exteriorly facing 
Surface. The exteriorly facing Surface of the foam insulation 
member is adapted to engage the Second flanges to thereby 
Secure the channels to the foam insulation member. In one 
embodiment, the first portions of the Second flanges of the 
channels define exteriorly facing Surfaces that are generally 
coplanar with the corresponding facing Surfaces of the foam 
insulation member. 

The Structural building panels are connected to wall 
Support members and are arranged in a Side-by-side rela 
tionship to form an exterior wall member such that the 
laterally outer Surface of the web portions of the channels are 
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6 
in abutting contact with and connected to the corresponding 
laterally outer Surface of the web portions of adjacent 
channels. AS Such, the present invention advantageously 
provides an exterior wall member that can be efficiently 
fabricated, transported and installed. In addition, the fire 
retarding board and retaining member advantageously pro 
vide internal Structural Support to the channels in the event 
a fire melts the foam insulation member. 

A plurality of adjacent premanufactured Structural build 
ing panels can be positioned together to form an exterior 
wall member of a building. The exterior wall members of a 
building according to the present invention can include 
Vertical Sidewalls, a horizontal roof and ceiling wall, or a 
Slanted roof having a predetermined pitch. AS Such, the 
entire exterior of a building can be comprised of building 
panels according to the invention. In contrast to the exterior 
curtain wall panel of the MaZZone patent and the Sidewall 
assembly of the Schmechel patent, the building panels of the 
present invention are interchangeable as Sidewalls or hori 
Zontal roof and ceiling walls Since the panels have Sufficient 
fire retardant properties and internal Structural Strength. The 
interior Surface of the wall members are prepared for fin 
ishing using a finishing board, Such as drywall, connected to 
the first flanges of the channels. The interiorly facing Surface 
of the finishing board has a finishable surface. 
A Security wall can also be constructed using the building 

panels of the present invention. The Security wall can 
include a layer of cementitious material retained between the 
fire retarding board and the first flanges of the channels. 
Reinforcing members extending between the web portions 
of the channels may be Secured within the layer of cemen 
titious material. 

A weatherable covering can be provided on the exterior of 
the wall members. For the roof and ceiling wall in a 
commercial building, the covering is made of an elastomeric 
roof coating placed on the exteriorly facing Surface of the 
foam insulation member. Where the wall member being 
constructed is a Sidewall, the weatherable covering may 
comprise a weatherable plaster applied directly to the eXte 
riorly facing Surface of the foam insulation members. For a 
roof System in a residential building, the weatherable cov 
ering may comprise roof shingles applied to an exterior 
plywood Sheathing. 
At least one Sound attenuating board can also advanta 

geously extend between the web portions of the channels. 
The Sound attenuating board has a Surface facing the interior 
of the building and an opposite exteriorly facing Surface 
adjacent the interiorly facing Surface of the fire retarding 
board. In another embodiment, the at least one Sound 
attenuating board is Secured to the at least one fire retarding 
board Such that the at least one Sound attenuating board has 
a Surface facing the interior of the building and an opposite 
exteriorly facing Surface adjacent the at least one fire retard 
ing board. 
The present invention also provides a method of manu 

facturing an insulated Structural building panel including 
positioning a pair of longitudinally extending Structural 
channels adjacent to one another to define part of an at least 
partially enclosed Space. At least one form is positioned 
adjacent to the channels to thereby define an at least partially 
enclosed space. Thereafter, an insulating foam is inserted 
into the at least partially enclosed space defined by the at 
least one form and the channels. In one embodiment, the 
inserting Step includes injecting the insulating foam through 
an aperture defined by the web portion of one of the channels 
and allowing the insulating foam to expand. In another 



US 6,363,674 B1 
7 

embodiment, the inserting Step comprises injecting the insu 
lating foam through an aperture defined by the at least one 
form. The at least one form is then held in place adjacent the 
channels until the insulating foam has cured to thereby 
Secure the channels to the foam insulation. The at least one 
form can then be removed from the channels. 

In another embodiment of the present invention, the 
method of manufacturing an insulated Structural building 
panel includes Securing a pair of longitudinally extending 
angle members along opposite edges of the first Side of a fire 
retarding board. A pair of longitudinally extending structural 
channels are positioned adjacent to one another. The fire 
retarding board and angle members are placed between the 
pair of longitudinally extending Structural channels. Such that 
the fire retarding board extends between the channels to 
thereby define part of an at least partially enclosed space. At 
least one form is positioned adjacent to the channels to 
thereby define an at least partially enclosed space. An 
insulating foam is inserted into the at least partially enclosed 
Space defined by the at least one form and the channels. In 
one embodiment, the inserting Step includes injecting the 
insulating foam through an aperture defined by the web 
portion of one of the channels and allowing the insulating 
foam to expand. In another embodiment, the inserting Step 
includes injecting the insulating foam through an aperture 
defined by the at least one form. The at least one form is held 
in place adjacent the channels until the insulating foam has 
cured to thereby Secure the channels to the foam insulation. 
The at least one form is then removed from the channels. 

In still another embodiment of the present invention, the 
method of manufacturing an insulated Structural building 
panel includes Securing at least one retaining member along 
a lateral side of a fire retarding board. A pair of longitudi 
nally extending Structural channels are then positioned adja 
cent to one another to define part of an at least partially 
enclosed Space. The fire retarding board and at least one 
retaining member are then placed between the pair of 
longitudinally extending Structural channels. Such that the 
fire retarding board and at least one retaining member extend 
between the channels. At least one form is positioned 
adjacent to the channels to thereby define an at least partially 
enclosed space. An insulating foam is inserted into the at 
least partially enclosed Space defined by the at least one form 
and the channels. In one embodiment, the inserting Step 
includes injecting the insulating foam through an aperture 
defined by the web portion of one of the channels and 
allowing the insulating foam to expand. In another 
embodiment, the inserting Step includes injecting the insu 
lating foam through an aperture defined by the at least one 
form. The at least one form is held in place adjacent the 
channels until the insulating foam has cured to thereby 
Secure the channels to the foam insulation. The at least one 
form is then removed from the channels. 

Accordingly, there has been provided a premanufactured 
Structural building panel allowing for the efficient construc 
tion of a building in terms of both labor and material costs. 
The Structural building panels further provide fire resistance 
and an improved insulation value, and can be easily adapted 
to provide improved Sound attenuation. In addition, the 
panels are generally corrosion resistant once installed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and other advantages and features of the 
invention, and the manner in which the same are 
accomplished, will become more readily apparent upon 
consideration of the following detailed description of the 
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8 
invention taken in conjunction with the accompanying 
drawings, which illustrate preferred and exemplary 
embodiments, and which are not necessarily drawn to Scale, 
wherein: 

FIG. 1 is a partial perspective view illustrating an embodi 
ment of a premanufactured Structural building panel System 
according to the present invention as used to form a roof and 
ceiling wall; 

FIG. 2A is a partial croSS Section of the premanufactured 
Structural building panel System and wall Support member of 
FIG. 1 taken along lines 2A-2A; 

FIG. 2B is a partial croSS Section of the premanufactured 
Structural building panel System of FIG. 1 taken along lines 
2B-2B; 

FIG. 3 is a partial perspective view illustrating an embodi 
ment of the premanufactured Structural building panel Sys 
tem according to the present invention as used to form an 
exterior Sidewall; 

FIG. 4 is a plan view illustrating an alternate embodiment 
of a premanufactured Structural building panel; 

FIG. 5 is a plan view illustrating an embodiment of a 
premanufactured Structural building panel System according 
to the present invention as used to form a residential roof 
System; 

FIG. 6 is a partial perspective view illustrating an embodi 
ment of a premanufactured Structural building panel accord 
ing to the present invention as used to form a residential roof 
System; 

FIG. 7 is a plan view illustrating a premanufactured 
Structural trusS panel attached to a wall Support member; 

FIG. 8 is a partial perspective view illustrating an embodi 
ment of the premanufactured Structural building panel Sys 
tem according to the present invention as used to form a roof 
System; 

FIG. 9 is a partial exploded view illustrating an embodi 
ment of the premanufactured Structural building panel Sys 
tem according to the present invention as used to form a roof 
System; 

FIG. 10 is a partial perspective view illustrating another 
preferred embodiment of the retaining member of a pre 
manufactured Structural building panel according to the 
present invention as used to form a roof System; 

FIG. 11 is a plan view illustrating an embodiment of a 
premanufactured Structural building panel according to the 
present invention as used to form a Sidewall having a 
Security barrier; 

FIG. 12 is a partial croSS Section of a premanufactured 
Structural building panel, according to another embodiment 
of the present invention; 

FIG. 13 is a partial perspective view illustrating the 
premanufactured Structural building panel of FIG. 12; 

FIG. 14 is a partial croSS Section of a premanufactured 
Structural building panel, according to another embodiment 
of the present invention; 

FIG. 15 is a partial perspective view illustrating the 
premanufactured structural building panel of FIG. 14; 

FIG. 16A is a partial perspective view illustrating the 
positioning of the Structural channels of the building panel 
of FIG. 12 during the manufacture of the building panel; 

FIG. 16B is a partial perspective view illustrating the 
positioning of the forms adjacent the channels of FIG. 16A 
and the insertion of the insulating foam into the at least 
partially enclosed space defined by the forms and the 
channels, 
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FIG. 16C is a partial perspective view illustrating the 
manufactured building panel of FIG. 16B; 

FIG. 17A is a partial perspective view illustrating the 
positioning of the Structural channels, fire retarding board 
and third flanges of the building panel of FIG. 14 during the 
manufacture of the building panel; 

FIG. 17B is a partial perspective view illustrating the 
positioning of the forms adjacent the channels of FIG. 17A 
and the insertion of the insulating foam into the at least 
partially enclosed space defined by the forms and the 
channels, 

FIG. 17C is a partial perspective view illustrating the 
manufactured building panel of FIG. 17B; 

FIG. 18 is a partial croSS Section of a premanufactured 
Structural building panel, according to another embodiment 
of the present invention; 

FIG. 19 is a partial perspective view illustrating the 
premanufactured structural building panel of FIG. 18; 

FIG. 20A is a partial perspective view illustrating the 
positioning of the Structural channels, fire retarding board 
and retaining members of the building panel of FIG. 18 
during the manufacture of the building panel; 

FIG. 20B is a partial perspective view illustrating the 
positioning of the forms adjacent the channels of FIG. 20A 
and the insertion of the insulating foam into the at least 
partially enclosed space defined by the forms and the 
channels, 

FIG. 20C is a partial perspective view illustrating the 
manufactured building panel of FIG. 20B; 

FIG. 21A is a side plan view of the retaining member of 
FIG. 20A; and 
FIG.21B is a bottom plan view of the retaining member 

of FIG 21A. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The present invention will now be described more fully 
hereinafter with reference to the accompanying drawings, in 
which preferred embodiments of the invention are shown. 
This invention may, however, be embodied in many different 
forms and should not be construed as limited to the embodi 
ments Set forth herein; rather, these embodiments are pro 
vided so that this disclosure will be thorough and complete 
and will fully convey the scope of the invention to those 
skilled in the art. Like numbers refer to like elements 
throughout. 

Referring now to the drawings and in particular FIG. 1, 
there is shown an exterior wall member 10, in this case a 
horizontal roof and ceiling wall 11, constructed using pre 
manufactured Structural building panels 13 according to one 
embodiment of the present invention. Notably, as shown in 
FIG. 3, the premanufactured structural building panels 13 
can also be used in the construction of Vertical Sidewalls 12. 
The interchangeability of the premanufactured Structural 
building panels 13 for use in the construction of either a roof 
and ceiling wall 11 or a sidewall 12 considerably reduces the 
number of different materials needed to construct the eXte 
rior of a building as compared to conventional wall, roof and 
ceiling construction. 
As can be seen in FIGS. 2A and 2B, the structural building 

panels 13 include a pair of Structural channels 14 extending 
longitudinally in parallel directions and being Supported on 
a wall support members 15. Each of the channels 14 is of a 
generally C-shaped croSS-Section which is defined by a web 
portion 16 having a laterally outer surface 17 and by first and 
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Second flanges 18a, b extending from opposite ends of the 
web portion 16 in a direction towards the opposing channel 
14. 
The channels 14 are advantageously Standard Steel chan 

nels as known in the art. The Specifications of the channels 
14 are dependent upon the Span between wall Support 
members 15 and any specific loading requirements, includ 
ing wind loads. In a preferred embodiment, channels having 
a height of 10 inches and formed of 16 gauge Steel are used 
as channels 14 in the construction of Structural building 
panels 13 for horizontal spans of up to 30 feet. The channels 
14 used in the construction of structural building panels 13 
for installation as a vertical Sidewall 12 having a span of up 
to 25 feet between wall support members 15 are preferably 
8 inch, 16 gauge Steel channels. 
As illustrated in FIG. 1, a pair of angle members 34 

having a generally L-shaped croSS Section defined by two 
perpendicular arm portions provide third flanges 44 extend 
ing from the web portions 16 of each of the channels 14 in 
a direction towards the other channel. The angle members 
are preferably formed of Steel. The angle members are 
located between the first and second flanges 18a, b and are 
connected to the web portions 16 of the channels 14 using 
conventional welding techniqueS or Suitable fasteners. In a 
preferred embodiment, the angle members 34 are 1.5 inch by 
1.5 inch conventional angle iron which will provide addi 
tional Structural Strength to the channels. 
AS shown in FIG. 1, each panel includes at least one fire 

retarding board 26 having lateral Side edges extending 
between the web portions 16 of the channels 14 adjacent the 
first flanges 18a of the channels such that the lateral side 
edges are engaged between the first and third flanges. The 
fire retarding board has a Surface facing the interior of the 
building and an opposite exteriorly facing Surface. The third 
flanges 44 are Secured to the exteriorly facing Surface of the 
fire retarding board by adhesive or Suitable fasteners. In a 
preferred embodiment, the fire retardant board 26 is a 
one-inch thick panel of gypsum coreboard, but the thickness 
of the fire board can vary depending on the required fire 
rating. 

For each panel 13, a foam insulation member 19 extends 
in part between the web portions 16 of the channels 14. The 
foam insulation members 19 preferably have an interiorly 
facing Surface 21 laminated to the fire retarding board 26 and 
an exteriorly facing surface 33. The foam insulation member 
19 may be formed of expanded polystyrene (EPS) or other 
Suitable lightweight and inexpensive insulation materials. 
The foam insulation member is preferably installed in Seg 
ments of approximately 4 to 8 feet. The width and thickness 
of the foam insulation member 19 will vary depending upon 
the Span between wall Support members 15 and any specific 
loading or insulation requirements. In a preferred 
embodiment, the foam insulation member 19 has a width of 
approximately 2 feet while the thickness of the foam insu 
lation member 19 is varied depending on whether the 
exterior wall 10 to be constructed is a vertical sidewall 12 or 
a roof and ceiling wall 11. The thickness of a foam insulation 
member 19 in a structural building panel 13 for installation 
as a roof and ceiling wall 11, as shown in FIG. 1, will 
preferably range from 10 to 12 inches, while the thickness 
of the foam insulation member 19 for a structural building 
panel 13 to be installed as a vertical sidewall 12, as shown 
in FIG. 3, will preferably range from 7 to 8 inches. In either 
case, the foam insulation members 19 are lighter than 
conventional materials which can result in reduced labor 
costs in the construction of the premanufactured Structural 
building panels 13 and later in the installation of the struc 
tural panels 13 to form an exterior wall 10. 
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As shown in FIG. 2A and 2B, the foam insulation mem 
bers 19 have a pair of opposite lateral sides 20 which are 
notched at an adequate distance, preferably about 1-3 
inches, from the exteriorly facing Surface 33 to form grooves 
25. The grooves 25 receive the second flange 18b of each 
channel 14 thus preventing any dewpoint moisture or other 
exterior ambient weather conditions from contacting the 
channels 14. The foam insulation members are also notched 
approximately /s inch along the portion of the lateral Sides 
adjacent to the interiorly facing Surface 21 and along the 
portion of the interiorly facing Surface adjacent to the lateral 
Sides to receive the angle memberS Secured to the fire 
retarding board 26. These notches may be formed by cutting 
two pieces of foamed material having rectangular croSS 
Sections along the length of the foam insulation member or 
by merely compressing the foamed material with a hammer 
or the like after the angle members have been positioned. 

The opposite lateral sides 20 of the foam insulation 
members 19 are divided by the grooves 25 into exterior and 
interior portions 23a,b. The thickness of the exterior por 
tions 23a is Such that the exterior portions 23a are generally 
even with the laterally outer surfaces 17 of the web portions 
16 of the respective channels 14, and generally extend in the 
planes defined by the laterally outer surfaces 17. The chan 
nels may be compressed together using a hydraulic press or 
using a hammer or the like after the channels and Second 
flanges 18b have been positioned. 
A Substantially planar Surface is thus created along both of 

the lateral Sides of each of the premanufactured Structural 
building panels 13 which provides a consistent interface 
along the length of adjacent Structural building panels when 
the Structural panels are installed in a Side-by-side relation 
ship. This consistent interface assists in preventing the 
exterior ambient weather conditions from contacting the 
channels 14. Specifically, any rain or moisture will be 
prevented from coming into contact with the Structural 
channels 14 because of the intervening and abutting portions 
of the foam insulation members 19. Additionally, the foam 
insulation members 19 advantageously decrease the amount 
of convective heat transfer compared to conventional 
insulation, and thus, also provide improved insulation prop 
erties. 

As shown in FIG. 1, each end of the individual structural 
building panels 13 is supported on a wall support member 15 
that is in turn Supported on columns 31. The Structural 
building panels 13 are connected to the Support member 15 
by Steel fastening techniqueS Such as tack welding. The 
building panels 13 are arranged in a side-by-side relation 
ship to form an exterior wall member 10, in this case a roof 
and ceiling wall 11. More generally, the entire exterior of a 
building can be formed using the premanufactured Structural 
building panels 13 according to the invention by construct 
ing four vertical Sidewalls 12 and a roof and ceiling wall 11. 

In the case of a vertical Sidewall 12, the panels can be 
secured to the foundation and slab (not shown) of the 
building by forming an L-shaped rim along the length of the 
foundation. A structural L-channel corresponding to the 
L-shaped rim can be anchored to the foundation by anchor 
bolts or other suitable fasteners. The L-channel provides a 
planar Surface for Supporting the end of the building panel 
13, which end can be secured to the L-channel by welding 
or Suitable fasteners. In the event any water were to pen 
etrate the panel, the L-channel provides a drain for prevent 
ing water from entering the building. 
As shown in FIG. 8, for a roof and ceiling wall 11, the 

Structural building panels 13 can also include a plurality of 
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retaining members 45 extending between the Second flanges 
18b of the channels 14 approximately every 4 to 8 feet. In 
a preferred embodiment, each retaining member is generally 
T-shaped in croSS Section which is defined by a base portion 
46 and a top portion 47. The retaining members are Secured 
to the Second flanges of the channels by Suitable fasteners 
48. In the embodiment shown in FIG. 8, a section of the base 
portion 46 having a length corresponding to the width of the 
second flanges 18b is removed from each end of the retain 
ing member So that the top portion 47 of the retaining 
members can be positioned adjacent to the Second flanges of 
the channels. To facilitate Securing the retaining members to 
the Second flanges, rectangular portions extending the length 
of the foam insulation members can be removed and later 
filled with a foam insulation insert after the retaining mem 
bers have been Secured to the Second flanges of the channels. 
In an alternate embodiment shown in FIG. 10, the retaining 
member is inverted such that the top portion 47 of the 
retaining member overlays the Second flanges of the chan 
nels without necessitating the removal of the ends of the 
base portion 46 of the retaining members. Preferably, 
grooves are precut in the foam insulation members to 
receive the retaining members. 
As shown in FIG. 9, the structural building panels 13 can 

also include capping members 49 which have a generally 
L-shaped croSS Section. Two of the capping members are 
preferably positioned Such that each capping member 49a,b 
extends between the first and second flanges 18a,b of a 
channel 14. A third capping member 49c is then positioned 
Such that it extends between the ends of the first two capping 
members 49a, b adjacent to the Second flanges of the chan 
nels. The capping members can be Secured by Suitable 
fasteners 50 or by tack welding. Preferably, the fire retarding 
board 26 and the first flanges of the channels are further 
capped by an L-channel 51, which is Secured to abutting 
building panels after the panels are installed. The L-channels 
facilitate Securing of a vertical Sidewall 12 to the roof and 
ceiling wall 11. 
The individual premanufactured Structural building pan 

els 13 of the present invention can advantageously be 
constructed inexpensively and efficiently off-site in a manu 
facturing facility for later transport to and installation at the 
construction site. Moreover, Since each of the Structural 
panels 13 are made to the Same specifications when con 
Structing a particular type of exterior wall member 10, the 
Structural panels facilitate Standardized construction. Instal 
lation of the individual structural building panels 13 
involves arranging the panels Such that the exterior portions 
23a of the opposite lateral sides 20 of the foam insulation 
members 19 are generally in abutting contact with the 
corresponding exterior portions 23a of adjacent panels. 
Additionally, the panels 13 are arranged Such that the 
laterally outer surfaces 17 of the web portions 16 of the 
channels 14 are generally in abutting contact with the 
corresponding laterally outer Surface of the web portions 16 
of adjacent channels. The adjacent web portions 16 are then 
preferably connected to each other by tack welding at 
predetermined intervals along the interface of the first 
flanges 18a of adjacent channels 14. 
As shown in FIG. 2B and 3, a finishing board 30 can be 

attached using conventional fasteners to the first flanges 18a 
of the channels 14 to provide a generally Smooth Surface on 
the interior of the vertical sidewalls 12 and the underside of 
the roof and ceiling wall 11. The finishing board 30 can be 
gypsum board, the interior Surface of which can be prepared 
to receive either paint or wallpaper. Advantageously, the first 
flange 18a of each channel 14 is exposed and thus the 
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Structural building panels 13 are ready to receive the fin 
ishing board 30 directly on the first flange 18a without 
furring materials. In an alternative embodiment, the finish 
ing board 30 may be omitted because the underside of the 
Structural building panels 13 provides a relatively flat Sur 
face which can be prepared to receive paint directly. 
A weatherable covering 32 is provided on the exteriorly 

facing surface 33 of the foam insulation members 19. The 
composition of the weatherable covering 32 varies depend 
ing on whether the exterior wall member 10 being con 
Structed is a roof and ceiling wall 11 or a vertical Sidewall 
12. FIG. 1 shows the weatherable covering 32 for a roof and 
ceiling wall 11 which can be made of an elastomeric roof 
coating placed directly on the exteriorly facing Surface 33 of 
the foam insulation member 19. The elastomeric skin can be 
white in color to increase light reflection and decrease heat 
absorption from the Sun. Advantageously, the weatherable 
covering 32 for a roof and ceiling wall 11 will not require a 
ballast as in conventional roof Systems, which can increase 
labor cost for installation and repair. As shown in FIG. 3, in 
situations where the exterior wall member 10 being con 
Structed is a vertical Sidewall 12, the weatherable covering 
32 may comprise brick, Stucco and aluminum, Vinyl or 
clapboard Siding, or preferably, weatherable plaster with a 
color aggregate for aesthetic variations. According to 
another embodiment (not shown), the weatherable covering 
includes a bottom layer of liquidous insulating foam, which 
is allowed to cure, and a top layer of an acrylic coating. 

FIG. 4 shows an alternate embodiment of the premanu 
factured Structural building panels in which a Sound attenu 
ating board 29 advantageously extends between the web 
portions 16 of the channels 14. The sound attenuating board 
29 has a Surface facing the interior of the building and an 
opposite exteriorly facing surface 35 which is preferably 
laminated to the fire retardant board 20. Preferably, the 
Sound attenuating board 29 is a one inch thick panel of 
tectum fiber board. 

FIGS. 12 and 13 illustrate another embodiment of a 
premanufactured Structural building panel 13 of the present 
invention, as used to construct an exterior wall member 10, 
Such as a horizontal roof and ceiling wall 11, as illustrated 
in FIG. 1, or a vertical side wall 12, as illustrated in FIG. 3. 
According to this embodiment, the panel 13 includes a pair 
of Structural channels 64 extending longitudinally and being 
Supported on a wall Support member 75, as discussed above. 
Each of the channels 64 is of a generally C-shaped croSS 
section which is defined by a web portion 66 having a 
laterally outer Surface defining a plane and by first and 
Second flanges 68a, b connected at opposite ends of the web 
portion 66. In one embodiment, as illustrated in FIG. 13, the 
web portion 66 of at least one of the channels 64 defines an 
aperture 61. The first and second flanges 68a, b each has first 
and second portions 78a, b. The first portion 78a of each 
flange 68a, b extends from the web portion 66 in a direction 
towards the other of the channels 64. The second portion 78b 
of each flange 68a, b of each channel 64 extends from the 
first portion 78a in a direction towards the other of the 
flanges 68a, b of the same channel 64. 

The channels 64 are preferably steel channels. The speci 
fications of the channels 64 are dependent upon the Span 
between wall Support members 75 and any specific loading 
requirements, including wind loads. The channels preferably 
range in height from 4 inches to 12 inches. In one 
embodiment, channels having a height of 10 inches and 
formed of 16 gauge Steel are used as channels 64 in the 
construction of Structural building panels 13 for horizontal 
spans of up to 30 feet. The channels 64 used in the 
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construction of Structural building panels 13 for installation 
as a vertical sidewall 12, as illustrated in FIG. 3, having a 
span of up to 25 feet between wall support members 15 are 
preferably 8 inch, 16 gauge Steel channels. For residential 
housing, the channels can be 4 inch, 16 gauge Steel channels. 

For each premanufactured Structural building panel 13, a 
foam insulation member 69 extends in part between the web 
portions 66 of the channels 64. The foam insulation member 
69 may be formed of polyurethane, polystyrene, 
polypropylene, polyisocyanurate or polyethylene. The width 
and thickness of the foam insulation member 69 will vary 
depending upon the Span between wall Support members 75 
and any Specific loading or insulation requirements. In one 
embodiment, the foam insulation member 69 has a width of 
approximately 2 feet while the thickness of the foam insu 
lation member 69 is varied depending on whether the 
exterior wall 10 to be constructed is a vertical sidewall 12 or 
a roof and ceiling wall 11. The thickness of a foam insulation 
member 69 in a structural building panel 13 for installation 
as a roof and ceiling wall 11, as shown in FIG. 1, will range 
from 4 to 12 inches and, preferably 8 to 12 inches, while the 
thickness of the foam insulation member 69 for a structural 
building panel 13 to be installed as a vertical sidewall 12, as 
shown in FIG. 3, will range from 4 to 12 inches and, 
preferably 7 to 8 inches. In either case, the foam insulation 
members 69 are lighter than conventional materials which 
can result in reduced labor costs in the construction of the 
premanufactured Structural building panels 13 and later in 
the installation of the structural panels 13 to form an exterior 
wall 10. 

Referring to FIGS. 16A, 16B, and 16C, there is illustrated 
a method of manufacturing a structural building panel 13, 
such as the panel shown in FIGS. 12 and 13, according to 
one embodiment of the present invention. AS illustrated in 
FIG. 16A, a pair of longitudinally extending Structural 
channels 64 are positioned adjacent to one another to define 
part of an at least partially enclosed Space 62. AS illustrated 
in FIG. 16B, at least one form 60 (hereinafter referred to 
collectively as “formwork”) is positioned adjacent to the 
channels 64 to thereby define the at least partially enclosed 
space 62. The formwork 60 is preferable constructed of 
Wood or another material that can be used repeatedly to 
manufacture multiple structural building panels 13 having 
the same shape and dimensions. According to the embodi 
ment illustrated in FIG. 16B, a form 60a is positioned 
adjacent to the channels 64 at each end, a form 60b is 
positioned adjacent to the channels 64 Such that the form 60b 
extends between the first flanges 68a of both channels and 
a form 60c is positioned adjacent to the channels 64 Such 
that the form 60c extends between the second flanges 68b of 
both channels. The formwork 60 may be held in place using 
Suitable fasteners. 
A liquidous insulating foam 69a is inserted or injected 

into the at least partially enclosed Space 62 defined by the 
formwork 60 and the channels 64. The insulating foam 69a 
can be pumped from a Source (not shown) to a dispenser 70 
using Suitable piping, as is known in the art. In one 
embodiment, as illustrated in FIG. 16B, the insulating foam 
69a is injected into the space defined by the formwork 60 
and the channels 64 through an aperture 71 defined by one 
of the forms 60. Preferably, the form 60 defines a series of 
apertures 71 along the length of the channels 64 so that the 
entire space 62 defined by the formwork 60 and the channels 
64 can be filled with the insulating foam 69a. In another 
embodiment (not shown), the inserting step can include 
injecting the insulating foam 69a through an aperture 61 or 
series of apertures defined by the web portion 66 of one of 
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the channels 64. For example, a channel 64 having a web 
portion 66 that defines an aperture for injecting the insulat 
ing foam is illustrated in FIG. 13. Depending on the type of 
insulating foam utilized, the foam may expand to fill any 
voids within the space defined by the formwork 60 and the 
channels 64. The formwork 60 is then held in place adjacent 
the channels 64 until the insulating foam 69a has cured. 
Thereafter, the formwork 60 can be removed from the 
channels 64. 
As illustrated in FIGS. 12, 13, and 16C, the foam insu 

lation member 69 defines first and Second oppositely facing 
surfaces 79a, b. The first facing surface 79a of the foam 
insulation member 69 corresponds to the first flanges 68a of 
the channels 64. The second facing surface 79b of the foam 
insulation member 69 corresponds to the second flanges 68b 
of the channels 64. Advantageously, the first and Second 
oppositely facing Surfaces 79a, b are each adapted to engage 
the corresponding first and Second flanges 68a, b to thereby 
Secure the channels 64 to the foam insulation member 69. 
More specifically, the first and second flanges 68a, b are 
anchored within the corresponding facing Surfaces 79a, b of 
the foam insulation member 69 as the insulating foam 69a 
cures around the second portions 78b of the first and second 
flanges 68a, b. AS discussed above, the foam insulation 
members 69 also decrease the amount of convective heat 
transfer compared to conventional insulation, and thus, 
provide improved insulation properties. 

Advantageously, as illustrated in FIG. 13, the first portion 
78a of the first and second flanges 68a, b are generally 
coplanar with the corresponding facing Surfaces 79a, b of 
the foam insulation member 64 to thereby provide substan 
tially planar Surfaces along both of the lateral Sides of each 
of the premanufactured structural building panels 13 which 
provides a consistent interface along the length of adjacent 
Structural building panels when the Structural panels are 
installed in a Side-by-Side relationship. According to one 
embodiment, as shown in FIG. 13, a finishing board 30, such 
as drywall, or a fire retarding board 76, Such as a % to 
one-inch thick panel of gypsum coreboard can be Secured to 
the first portions 78a of at least one of the first flanges 68a 
of the channels 64 using Suitable fasteners. AS discussed 
above, a weatherable covering 32 may be provided on the 
exteriorly facing surface of the foam insulation member 69 
and second flanges 68b. 

FIGS. 14 and 15 illustrate another embodiment of a 
premanufactured Structural building panel 13 of the present 
invention, as used to construct an exterior wall member 10, 
Such as a horizontal roof and ceiling wall 11, as illustrated 
in FIG. 1, or a vertical side wall 12, as illustrated in FIG. 3. 
According to this embodiment, the panel 13 includes a pair 
of Structural channels 84 extending longitudinally and being 
Supported on a wall Support member 95, as discussed above. 
Each of the channels 84 is of a generally C-shaped croSS 
section which is defined by a web portion 86 having a 
laterally outer Surface defining a plane and by first and 
Second flanges 88a, b connected at opposite ends of the web 
portion 86. In one embodiment, as illustrated in FIG. 15, the 
web portion 86 of at least one of the channels 84 defines an 
aperture 81. The first flanges 88a extend from the respective 
web portion 86 in a direction towards the other of the 
channels 84. The second flanges 88b have first and second 
portions 98a, b. The first portion 98a of each second flange 
88b extends from the web portion 86 in a direction towards 
the other of the channels 84. The second portion 98b of each 
second flange 88b of each channel 84 extends from the first 
portion 98a in a direction towards the first flange 88a of the 
same channel 84. 
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The channels 84 are preferably steel channels. The speci 

fications of the channels 84 are dependent upon the Span 
between wall support members 95 and any specific loading 
requirements, including wind loads. The channels preferably 
range in height from 4 inches to 12 inches. In one 
embodiment, channels having a height of 10 inches and 
formed of 16 gauge Steel are used as channels 84 in the 
construction of Structural building panels 13 for horizontal 
spans of up to 30 feet. The channels 84 used in the 
construction of Structural building panels 13 for installation 
as a vertical sidewall 12, as illustrated in FIG. 3, having a 
span of up to 25 feet between wall support members 15 are 
preferably 8 inch, 16 gauge Steel channels. For residential 
housing, the channels can be 4 inch, 16 gauge Steel channels. 
As illustrated in FIGS. 15 and 17A, a pair of angle 

members 94 having a generally L-shaped croSS Section 
defined by two perpendicular arm portions provide third 
flanges 94a extending from the web portions 86 of each of 
the channels 84 in a direction towards the other channel. The 
angle members 94 are preferably formed of steel. The angle 
members are located between the first and Second flanges 
88a, b and are connected to the web portions 86 of the 
channels 84 using conventional welding techniqueS or Suit 
able fasteners. In one embodiment, the angle members 94 
are 1.5 inch by 1.5 inch conventional angle iron, Such as the 
angle members 34 shown in FIG. 1, which will provide 
additional structural strength to the channels 84. In another 
embodiment, as illustrated in FIG. 14 and 17A, the third 
flanges 94a of the angle members 94 include first and second 
portions 94b, c. The first portion 98b of each third flange 94a 
extends from the web portion 86 in a direction towards the 
other channel. The second portion 94c of each of third flange 
94a extends from the first portion 94b in a direction towards 
the second flange 88b of the same channel 84. The second 
portion 94c defines a lip or raised portion that is preferably 
% to 1 inches in height. 
As shown in FIGS. 14 and 15, each panel 13 includes at 

least one fire retarding board 96 having lateral Side edges 
extending between the web portions 86 of the channels 84 
adjacent the first flanges 88a of the channels such that the 
lateral Side edges are engaged between the first and third 
flanges. The fire retarding board 96 has a Surface facing the 
interior of the building and an opposite exteriorly facing 
surface. The third flanges 94a are secured to the exteriorly 
facing Surface of the fire retarding board by adhesive or 
Suitable fasteners. In one embodiment, the fire retarding 
board 96 is a % to one-inch thick panel of gypsum 
coreboard, but the thickness of the fire retarding board can 
vary depending on the required fire rating. 

For each premanufactured Structural building panel 13, a 
foam insulation member 89 extends in part between the web 
portions 86 of the channels 84. The foam insulation member 
89 may be formed of polyurethane, polystyrene, 30 
polypropylene, polyisocyanurate or polyethylene. The width 
and thickness of the foam insulation member 89 will vary 
depending upon the Span between wall Support members 95 
and any specific loading or insulation requirements. In a one 
embodiment, the foam insulation member 89 has a width of 
approximately 2 feet while the thickness of the foam insu 
lation member 89 is varied depending on whether the 
exterior wall 10 to be constructed is a vertical sidewall 12 or 
a roof and ceiling wall 11. The thickness of a foam insulation 
member 89 in a structural building panel 13 for installation 
as a roof and ceiling wall 11, as shown in FIG. 1, will range 
from 4 to 12 inches and, preferably 8 to 12 inches, while the 
thickness of the foam insulation member 89 for a structural 
building panel 13 to be installed as a vertical sidewall 12, as 
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shown in FIG. 3, will range from 4 to 12 inches and, 
preferably 7 to 8 inches. In either case, the foam insulation 
members 89 are lighter than conventional materials which 
can result in reduced labor costs in the construction of the 
premanufactured Structural building panels 13 and later in 
the installation of the structural panels 13 to form an exterior 
wall 10. 

Referring to FIGS. 17A, 17B, and 17C, there is illustrated 
a method of manufacturing a structural building panel 13, 
such as the panel shown in FIGS. 14 and 15, according to 
one embodiment of the present invention. AS illustrated in 
FIG. 17A, a pair of longitudinally extending structural 
channels 84 are positioned adjacent to one another. A pair of 
longitudinally extending angle members 94 are Secured 
along opposite edges of the first Side of a fire retarding board 
96. The fire retarding board 96 and angle members 94 are 
placed between the pair of longitudinally extending Struc 
tural channels 84 such that the fire retarding board extends 
between the channels to thereby define part of an at least 
partially enclosed space 82. As illustrated in FIG. 17B, at 
least one form 80 (hereinafter referred to collectively as 
“formwork”) is positioned adjacent to the channels 84 to 
thereby define the at least partially enclosed space 82. AS 
discussed above, the formwork 80 is preferable constructed 
of wood or another material that can be used repeatedly to 
manufacture multiple structural building panels 13 having 
the same shape and dimensions. According to the embodi 
ment illustrated in FIG. 17B, a form 80a is positioned 
adjacent to the channels 84 at each end and a form 80b is 
positioned adjacent to the channels 84 Such that the form 80a 
extends between the second flanges 88b of both channels. 
The formwork 80 may be held in place using suitable 
fasteners. 
A liquidous insulating foam 89a is inserted or injected 

into the at least partially enclosed space 82 defined by the 
formwork 80 and the channels 84. The insulating foam 89a 
can be pumped from a source (not shown) to a dispenser 90 
using Suitable piping, as is known in the art. In one 
embodiment, as illustrated in FIG. 17B, the insulating foam 
89a is injected into the space defined by the formwork 80 
and the channels 84 through an aperture 91 defined by one 
of the forms 80. Preferably, the form 80 defines a series of 
apertures 91 along the length of the channels 84 so that the 
entire space 82 defined by the formwork 80 and the channels 
84 can be filled with the insulating foam 89a. In another 
embodiment (not shown), the inserting step can include 
injecting the insulating foam 89a through an aperture or 
series of apertures defined by the web portion 86 of one of 
the channels 84. For example, a channel 84 having a web 
portion 86 that defines an aperture 81 for injecting the 
insulating foam is illustrated in FIG. 15. Depending on the 
type of insulating foam utilized, the foam may expand to fill 
any voids within the space defined by the formwork 80 and 
the channels 84. The formwork 80 is then held in place 
adjacent the channels 84 until the insulating foam 89a has 
cured. Thereafter, the formwork 80 can be removed from the 
channels 84. 
As illustrated in FIGS. 14, 15, and 17C, the foam insu 

lation member 89 defines first and second oppositely facing 
surfaces 99a, b. The first facing surface 99a of the foam 
insulation member 89 corresponds to the third flanges 94a 
and the fire retarding board 96. The second facing surface 
99b of the foam insulation member 89 corresponds to the 
second flanges 88b of the channels 84. Advantageously, the 
Second facing Surface 99b is adapted to engage the Second 
flanges 88b to thereby secure the channels 84 to the foam 
insulation member 89. More specifically, the second flanges 

15 

25 

35 

40 

45 

50 

55 

60 

65 

18 
88b are anchored within the second facing surface 99b of the 
foam insulation member 89 as the insulating foam 99a cures 
around the second portions 98b of the second flanges 88b. 
For embodiments of the structural building panel 13 that 
utilize the third flanges 94a illustrated in FIG. 1, the first 
facing surface 99a is in intimate contact with the third 
flanges 94a and, thus, at least partially anchors the third 
flange within the panel. For additional Structural Strength, 
the third flange 94a illustrated in FIGS, 14, 15, and 17C can 
be utilized. In this embodiment, as illustrated in FIGS. 17B 
and 17C, the first facing surface 99a is adapted to engage the 
third flanges 94a to thereby further secure the channels 84 to 
the foam insulation member 89. More specifically, the third 
flanges 94a are anchored within the corresponding first 
facing surface 99a, b of the foam insulation member 89 as 
the insulating foam 99a cures around the Second portions 
94c of the third flanges 94a. As discussed above, the foam 
insulation members 89 decrease the amount of convective 
heat transfer compared to conventional insulation, and thus, 
provide improved insulation properties. 

Advantageously, as illustrated in FIG. 14, the first por 
tions 98a of the second flanges 88b are generally coplanar 
with the second facing surface 99b of the foam insulation 
member 84 to thereby provide a substantially planar surface 
along the lateral Sides of the premanufactured Structural 
building panels 13 which provides a consistent interface 
along the length of adjacent Structural building panels when 
the Structural panels are installed in a Side-by-side relation 
ship. AS discussed above, a weatherable covering 32 may be 
provided on the exteriorly facing Surface of the foam insu 
lation member 89 and the second flanges 88b. Similarly, the 
first flanges 88a are generally coplanar with the fire retard 
ing board 96 to thereby provide a substantially planar 
Surface along the lateral Sides of the premanufactured Struc 
tural building panels 13. If a more finished Surface is desired, 
a finishing board 30 can be secured to the first flanges 88a 
using Suitable fasteners. 

FIGS. 18 and 19 illustrate another embodiment of a 
premanufactured Structural building panel 13 of the present 
invention, as used to construct an exterior wall member 10, 
Such as a horizontal roof and ceiling wall 11, as illustrated 
in FIG. 1, or a vertical side wall 12, as illustrated in FIG. 3. 
According to this embodiment, the panel 13 includes a pair 
of Structural channels 104 extending longitudinally and 
being Supported on a wall Support member 115, as discussed 
above. Each of the channels 104 is of a generally C-shaped 
cross section which is defined by a web portion 106 having 
a laterally outer Surface defining a plane and by first and 
Second flanges 108a, b connected at opposite ends of the 
web portion 106. In one embodiment, as illustrated in FIG. 
19, the web portion 106 of at least one of the channels 104 
defines an aperture 101. The first flanges 108a extend from 
the respective web portion 106 in a direction towards the 
other of the channels 104. The second flanges 108b have first 
and second portions 118a, b. The first portion 118a of each 
second flange 108b extends from the web portion 106 in a 
direction towards the other of the channels 104. The second 
portion 118b of each second flange 108b of each channel 104 
extends from the first portion 118a in a direction towards the 
first flange 108a of the same channel 104. 
The channels 104 are preferably steel channels. The 

Specifications of the channels 104 are dependent upon the 
span between wall Support members 115 and any specific 
loading requirements, including wind loads. The channels 
preferably range in height from 4 inches to 12 inches. In one 
embodiment, channels having a height of 10 inches and 
formed of 16 gauge Steel are used as channels 104 in the 
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construction of Structural building panels 13 for horizontal 
spans of up to 30 feet. The channels 104 used in the 
construction of Structural building panels 13 for installation 
as a vertical sidewall 12, as illustrated in FIG. 3, having a 
span of up to 25 feet between wall support members 15 are 
preferably 8 inch, 16 gauge Steel channels. For residential 
housing, the channels can be 4 inch, 16 gauge Steel channels. 
As illustrated in FIGS. 19 and 20A, each structural 

building panel 13 includes at least one retaining member 114 
and, preferably a plurality of retaining members, having a 
generally C-shaped croSS Section which is defined by a web 
portion 114a having a laterally outer Surface defining a plane 
and by first and Second flanges 114b connected at opposite 
ends of the web portion 114a. The retaining members 114 
are preferably formed of Steel. In one embodiment, as 
illustrated in FIGS. 21A and 21B, the retaining members 114 
include a raised portion 114c which provides structural 
reinforcement. The retaining members 114 are located 
between the first and second flanges 108a, b and can be 
connected to the web portions 106 of the channels 104 using 
conventional welding techniqueS or Suitable fastenerS. 
As shown in FIGS. 18 and 19, each panel 13 includes at 

least one fire retarding board 116 having lateral Side edges 
extending between the web portions 106 of the channels 104 
adjacent the first flanges 108a of the channels such that the 
lateral Side edges are engaged between the first and third 
flanges. The fire retarding board 116 has a Surface facing the 
interior of the building and an opposite exteriorly facing 
Surface. The retaining members 114 are Secured to the 
exteriorly facing surface of the fire retarding board 116 by 
adhesive or Suitable fasteners. The Spacing of between the 
retaining members 114 varies depending upon the Span 
between wall Support members 115 and any specific loading 
requirements of the panels 13. In one embodiment, the 
retaining members are Spaced 4 feet on center. In another 
embodiment, the fire retarding board 116 is a % to one-inch 
thick panel of gypsum coreboard, but the thickness of the 
fire retarding board can vary depending on the required fire 
rating. 

For each premanufactured Structural building panel 13, a 
foam insulation member 109 extends in part between the 
web portions 106 of the channels 104. The foam insulation 
member 109 may be formed of polyurethane, polystyrene, 
polypropylene, polyisocyanurate or polyethylene. The width 
and thickness of the foam insulation member 109 will vary 
depending upon the Span between wall Support members 115 
and any specific loading or insulation requirements. In a one 
embodiment, the foam insulation member 109 has a width of 
approximately 2 feet while the thickness of the foam insu 
lation member 109 is varied depending on whether the 
exterior wall 10 to be constructed is a vertical sidewall 12 or 
a roof and ceiling wall 11. The thickness of a foam insulation 
member 109 in a structural building panel 13 for installation 
as a roof and ceiling wall 11, as shown in FIG. 1, will range 
from 4 to 12 inches and, preferably 8 to 12 inches, while the 
thickness of the foam insulation member 109 for a structural 
building panel 13 to be installed as a vertical sidewall 12, as 
shown in FIG. 3, will range from 4 to 12 inches and, 
preferably 7 to 8 inches. In either case, the foam insulation 
members 109 are lighter than conventional materials which 
can result in reduced labor costs in the construction of the 
premanufactured Structural building panels 13 and later in 
the installation of the structural panels 13 to form an exterior 
wall 10. 

Referring to FIGS. 20A, 20B, and 20O, there is illustrated 
a method of manufacturing a structural building panel 13, 
such as the panel shown in FIGS. 18 and 19, according to 
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one embodiment of the present invention. AS illustrated in 
FIG. 20A, a pair of longitudinally extending Structural 
channels 104 are positioned adjacent to one another. At least 
one retaining member 114 and, preferably, a plurality of 
retaining members, are Secured along the exteriorly facing 
surface of a fire retarding board 116. The fire retarding board 
116 and retaining members 114 are placed between the pair 
of longitudinally extending Structural channels 104 Such that 
the fire retarding board and retaining members extend 
between the channels to thereby define part of an at least 
partially enclosed space 102. As illustrated in FIG. 20B, at 
least one form 100 (hereinafter referred to collectively as 
“formwork”) is positioned adjacent to the channels 104 to 
thereby define the at least partially enclosed space 102. As 
discussed above, the formwork 100 is preferable constructed 
of wood or another material that can be used repeatedly to 
manufacture multiple structural building panels 13 having 
the same shape and dimensions. According to the embodi 
ment illustrated in FIG. 20B, a form 100a is positioned 
adjacent to the channels 104 at each end and a form 100b is 
positioned adjacent to the channels 104 Such that the form 
80a extends between the second flanges 108b of both 
channels. The formwork 80 may be held in place using 
Suitable fasteners. 
A liquidous insulating foam 109a is inserted or injected 

into the at least partially enclosed space 102 defined by the 
formwork 100 and the channels 104. The insulating foam 
109a can be pumped from a source (not shown) to a 
dispenser 110 using Suitable piping, as is known in the art. 
In one embodiment, as illustrated in FIG.20B, the insulating 
foam 109a is injected into the space defined by the form 
work 100 and the channels 104 through an aperture 111 
defined by one of the forms 100. Preferably, the form 100 
defines a Series of apertures 111 along the length of the 
channels 104 So that the entire space 102 defined by the 
formwork 100 and the channels 104 can be filled with the 
insulating foam 109a. In another embodiment (not shown), 
the inserting Step can include injecting the insulating foam 
109a through an aperture or series of apertures defined by 
the web portion 106 of one of the channels 104. For 
example, a channel 104 having a web portion 106 that 
defines an aperture 101 for injecting the insulating foam is 
illustrated in FIG. 15. Depending on the type of insulating 
foam utilized, the foam may expand to fill any voids within 
the space defined by the formwork 100 and the channels 
104. The formwork 100 is then held in place adjacent the 
channels 104 until the insulating foam 109a has cured. 
Thereafter, the formwork 100 can be removed from the 
channels 104. 
As illustrated in FIGS. 18, 19, and 20O, the foam insu 

lation member 109 defines first and second oppositely facing 
surfaces 119a, b. The first facing surface 119a of the foam 
insulation member 109 corresponds to the at least one 
retaining member 114 and the fire retarding board 116. The 
second facing surface 119b of the foam insulation member 
109 corresponds to the second flanges 108b of the channels 
104. Advantageously, the second facing surface 119b is 
adapted to engage the Second flanges 108b to thereby Secure 
the channels 104 to the foam insulation member 109. More 
specifically, the second flanges 108b are anchored within the 
second facing surface 119b of the foam insulation member 
109 as the insulating foam 119a cures around the second 
portions 118b of the second flanges 108b. The first facing 
Surface 119a is in intimate contact with the at least one 
retaining member 114 and, thus, at least partially anchors the 
at least retaining member within the panel 13. AS discussed 
above, the foam insulation members 109 decrease the 
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amount of convective heat transfer compared to conven 
tional insulation, and thus, provide improved insulation 
properties. 

Advantageously, as illustrated in FIG. 18, the first por 
tions 118a of the second flanges 108b are generally coplanar 
with the second facing surface 119b of the foam insulation 
member 104 to thereby provide a substantially planar Sur 
face along the lateral Sides of the premanufactured Structural 
building panels 13 which provides a consistent interface 
along the length of adjacent Structural building panels when 
the Structural panels are installed in a Side-by-side relation 
ship. AS discussed above, a weatherable covering 32 may be 
provided on the exteriorly facing Surface of the foam insu 
lation member 109 and second flanges 108b. Similarly, the 
first flanges 108a are generally coplanar with the fire retard 
ing board 116 to thereby provide a substantially planar 
Surface along the lateral Sides of the premanufactured Struc 
tural building panels 13. If a more finished Surface is desired, 
a finishing board 30 can be secured to the first flanges 108a 
using Suitable fasteners. 
As shown in FIG. 11, a security wall can be constructed 

using the building panels 13 of the present invention. In a 
preferred embodiment, the Structural building panels used to 
form a Sidewall 12 are constructed as described above, 
except that the thickness of the foam insulation members 19 
is reduced over a Section of the panels by approximately 1 
to 2 inches. Preferably, the section of the panels, which 
corresponds to the height of the Security wall, is approxi 
mately 8 feet in length. Once each building panel is 
constructed, the panel is positioned Such that the exteriorly 
facing Surface 33 of the foam insulation member is facing 
downward (upside down relative to FIG. 11). 
Advantageously, the reduction in thickness of the foam 
insulation member forms a cavity having a bottom defined 
by the fire retarding board 26, sides defined by the web 
portions 16 of the channels 14, and a partial top Surface 
defined by the first flanges 18a of the channels. Reinforcing 
members 55 can be positioned within the cavity between the 
fire retarding board and the first flanges of the channels by 
tack welding Such that the reinforcing members extend 
between the web portions of the channels. The reinforcing 
members are preferably #3 or #4 reinforcing bar. A layer of 
Substantially liquid cementitious material 56, Such as light 
weight concrete, can then be poured over the reinforcing 
memberS Such that the liquid cementitious material fills the 
cavity between the fire retarding board and the first flanges 
of the channels. Formwork can be applied to the end of the 
building panel to maintain the cementitious material within 
the cavity. Once dry, the cementitious material will form a 
solid security layer or barrier retained between the fire 
retarding board and the first flanges of the channels. The 
building panels can then be installed to form a Sidewall 
having a Security wall of predetermined height. In an alter 
nate embodiment, the fire retarding board and angle mem 
berS may be omitted when forming the Security wall Such 
that the foam insulation member directly abuts the cemen 
titious layer. In another alternate embodiment (not shown), 
the Security wall can be constructed of flattened expanded 
metal sheets. 
As shown in FIGS. 5 and 6, the premanufactured struc 

tural building panels 13 can also be used in the construction 
of a residential roof system 36. Such a roof system 36 can 
be used to Span distances of 40–65 feet, with typical spans 
being from 30-32 feet. As before, the premanufactured 
Structural building panels 13 extend between wall Support 
members 15, preferably being positioned 2 feet on-center. 
The wall support members 15 also form the bearing wall for 

15 

25 

35 

40 

45 

50 

55 

60 

65 

22 
the roof trusses. The premanufactured Structural building 
panels 13 include metal tabs 37, preferably of 14 gauge Steel, 
attached to the web portions 16 of one or both of the 
Structural channels 14 at predetermined points along the 
length of the premanufactured Structural building panels 13. 
Above the premanufactured Structural building panels 13, 
metal or wood truss members 38, 43 or alternatively, rafters 
and jack Studs (not shown), are erected to Support the 
exterior plywoodsheathing 39 and weatherable covering 40. 
The truss members 38 or jack studs (not shown) are attached 
to the metal tabs 37 which act as truss point connections to 
provide structural support for the roof system 36. In 
addition, at least one of the two structural channels 14 of 
each of the premanufactured Structural building panels 13 
extends beyond the termination of the foam insulation 
member 19 and is connected to a jack Stud or truss member 
38 in order to provide additional Support for the roof system 
36. The overhanging structural channel 14 can later be used 
to construct a vented Soffit 41 around the exterior of the 
building. 

The premanufactured Structural building panels 13 can 
also be used as premanufactured Structural truss panels 42 in 
a Slanted roof for forming cathedral-type ceilings. The 
premanufactured Structural truss panels 42 are Supported at 
a predetermined roof pitch by a wood or metal center beam 
(not shown) which extends along the apex of the roof. Where 
the premanufactured Structural trusS panels 42 intersect the 
wall support members 15, one or both of the structural 
channels 14 of each of the premanufactured Structural truss 
panels is preferably attached to the wall Support member 
through a metal joist panel 43 or angle iron (not shown) 
which provides additional Support for the roof system 36. As 
illustrated in FIG. 7, the end of the premanufactured struc 
tural truss panel 42 is connected to the wall Support member 
15. However, the premanufactured structural truss panel 
may also extend past the wall Support member 15 to form an 
overhang (not shown). In Such an embodiment, the metal 
joist panel 43 attaches to the premanufactured Structural 
trusS panel along the length of the panel, at the interSection 
of the panel and the wall Support member, rather than at the 
end of the trusS panel. 

Sub-purlins (not shown) can be attached to the exteriorly 
facing Surface of the premanufactured Structural truss panels 
42 in order to create an air Space between the exteriorly 
facing Surface and the weatherable covering 40. Exterior 
plywood sheathing 38 can then be attached to the Sub 
purlins. A weatherable covering 40 is then secured to the 
exterior surface of the sheathing 39. Preferably, the weath 
erable covering 40 will include a roofing felt and roof 
shingles, Such as asphalt or wood shingles. 

Use of the premanufactured Structural building panels 13 
in residential roof Systems 36 provides Several advantages. 
The structural channels 14 of the roof system 36 are pro 
tected from any water or moisture which is able to get 
behind the weatherable covering 40 by the foam insulation 
members 19. Moreover, the foam insulation members 19 
provide an improved insulation value over conventional 
blown fiberglass or batt insulation by further restricting 
convective heat transfer. 

In the drawings and the Specification, there has been Set 
forth preferred embodiments of the invention and, although 
Specific terms are employed, the terms are used in a generic 
and descriptive Sense only and not for purpose of limitation, 
the Scope of the invention being Set forth in the following 
claims. It is intended that the various embodiments of the 
invention can be made to incorporate any of the features of 
the other embodiments described above. 
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That which is claimed is: 
1. An insulated building comprising: 
a plurality of wall Support members, 
a plurality of wall members Supported by Said wall 

Support members, each of Said wall members formed 
from a plurality of premanufactured Structural building 
panels each comprising, 
a pair of Structural channels extending longitudinally 
between Said Support members, each of Said chan 
nels having a generally C-shaped croSS Section 
defined by a web portion having a laterally outer 
Surface defining a plane and by first and Second 
flanges connected at opposite ends of Said web 
portion, each of Said flanges having first and Second 
portions, Said first portion extending from Said web 
portion in a direction towards the other of Said 
channels, Said Second portion extending from Said 
first portion in a direction towards the other of said 
flanges of the same channel; 

a foam insulation member extending between Said web 
portions of Said channels and having first and Second 
oppositely facing Surfaces, Said first facing Surface 
corresponding to Said first flanges of Said channels 
and Said Second facing Surface corresponding to Said 
Second flanges of Said channels, Said first and Second 
oppositely facing Surfaces each adapted to engage 
Said corresponding first and Second flanges to 
thereby Secure Said channels to Said foam insulation 
member; and 

each of Said building panels being connected to Said wall 
Support members and arranged in a Side-by-Side rela 
tionship Such that at least one of the web portions of 
Said channels of each panel is in abutting contact with 
a web portion of a channel of an adjacent panel. 

2. A building as defined in claim 1 wherein said first 
portions of Said flanges of Said channels define exteriorly 
facing Surfaces that are generally coplanar with the corre 
sponding facing Surfaces of Said foam insulation member. 

3. A building as defined in claim 1 further comprising at 
least one fire retarding board connected to Said first portion 
of at least one of Said first flanges, Said at least one fire 
retarding board having a Surface facing the interior of the 
building and an opposite exteriorly facing Surface. 

4. A building as defined in claim 1 wherein the laterally 
outer Surface of at least one of Said web portions of Said 
channels is in abutting contact with and connected to the 
corresponding laterally outer Surface of the web portion of 
an adjacent channel. 

5. A building as defined in claim 1 wherein at least one of 
Said wall members includes a weatherable Outer covering. 

6. A building as defined in claim 5 wherein said weath 
erable outer covering comprises a material Selected from the 
group consisting of weatherable plaster, an elastomeric skin; 
an acrylic layer and roof shingles. 

7. A building as defined in claim 1 wherein said web 
portion of at least one of Said channels defines an aperture. 

8. An insulated building comprising: 
a plurality of wall Support members, 
a plurality of wall members Supported by Said wall 

Support members, each of Said wall members formed 
from a plurality of premanufactured Structural building 
panels each comprising, 
a pair of Structural channels extending longitudinally 
between Said Support members, each of Said chan 
nels having a generally C-shaped croSS Section 
defined by a web portion having a laterally outer 
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Surface defining a plane and by first and Second 
flanges connected at opposite ends of Said web 
portion, Said first flanges extending from the respec 
tive web portions in a direction towards the other of 
Said channels, Said Second flanges having first and 
Second portions, Said first portion of each of Said 
Second flanges extending from Said web portion in a 
direction towards the other of Said channels, Said 
Second portion of each of Said Second flanges extend 
ing from Said first portion in a direction towards Said 
first flange of the Same channel; 

third flanges extending from Said web portions of each 
of Said channels between Said first and Second 
flanges, Said third flanges extending from Said web 
portion in a direction towards the other of Said 
channels, 

at least one fire retarding board having lateral Side 
edges extending between Said web portions of Said 
channels adjacent Said first flanges of Said channels 
Such that Said lateral Side edges are engaged between 
Said first and third flanges, Said at least one fire 
retarding board having a Surface facing the interior 
of the building and an opposite exteriorly facing 
Surface; 

a foam insulation member extending between Said web 
portions of Said channels and having an interiorly 
facing Surface adjacent Said at least one fire retarding 
board and an opposite exteriorly facing Surface, Said 
exteriorly facing Surface being adapted to engage 
Said Second flanges to thereby Secure Said channels 
to Said foam insulation member; and 

each of Said building panels being connected to Said wall 
Support members and arranged in a side-by-side rela 
tionship Such that at least one of the web portions of 
Said channels of each panel is in abutting contact with 
a web portion of a channel of an adjacent panel. 

9. A building as defined in claim 8 wherein said first 
portions of Said Second flanges of Said channels define 
exteriorly facing Surfaces that are generally coplanar with 
the exteriorly facing Surface of Said foam insulation member. 

10. A building as defined in claim 8 wherein said fire 
retarding board comprises gypsum coreboard. 

11. A building as defined in claim 8 wherein said building 
panels further comprise at least one Sound attenuating board 
having a Surface facing the interior of the building and an 
opposite exteriorly facing Surface adjacent Said at least one 
fire retarding board. 

12. A building as defined in claim 8 wherein the laterally 
outer Surface of at least one of Said web portions of Said 
channels is in abutting contact with and connected to the 
corresponding laterally outer Surface of the web portion of 
an adjacent channel. 

13. A building as defined in claim 8 wherein at least one 
of Said wall members includes a weatherable outer covering. 

14. A building as defined in claim 13 wherein said 
weatherable outer covering comprises a material Selected 
from the group consisting of weatherable plaster, an elasto 
meric skin; an acrylic layer and roof Shingles. 

15. A building as defined in claim 8 wherein said web 
portion of at least one of Said channels defines an aperture. 

16. A building as defined in claim 8 wherein said third 
flanges have first and Second portions, Said first portion of 
each of Said third flanges extending from Said web portion 
in a direction towards the other of Said channels, Said Second 
portion of each of Said third flanges extending from Said first 
portion in a direction toward Said Second flange of the same 
channel; and 
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wherein Said exteriorly facing Surface of Said foam insu 
lation member being adapted to engage Said third 
flanges. 

17. An insulated building comprising: 
a plurality of wall Support members, 
a plurality of wall members Supported by Said wall 

Support members, each of Said wall members formed 
from a plurality of premanufactured Structural building 
panels each comprising, 
a pair of Structural channels extending longitudinally 
between Said Support members, each of Said chan 
nels having a generally C-shaped croSS Section 
defined by a web portion having a laterally outer 
Surface defining a plane and by first and Second 
flanges connected at opposite ends of Said web 
portion, Said first flanges extending from the respec 
tive web portions in a direction towards the other of 
Said channels, Said Second flanges having first and 
Second portions, Said first portion of each of Said 
Second flanges extending from Said web portion in a 
direction towards the other of Said channels, Said 
Second portion of each of Said Second flanges extend 
ing from Said first portion in a direction towards Said 
first flange of the Same channel; 

at least one retaining member extending between Said 
web portions of each of Said channels between said 
first and Second flanges, 

at least one fire retarding board having lateral Side 
edges extending between Said web portions of Said 
channels adjacent Said first flanges of Said channels 
Such that Said lateral Side edges are engaged between 
Said first flanges and Said at least one retaining 
member, Said at least one fire retarding board having 
a Surface facing the interior of the building and an 
opposite exteriorly facing Surface; 

a foam insulation member extending between Said web 
portions of Said channels and having an interiorly 
facing Surface adjacent Said at least one fire retarding 
board and an opposite exteriorly facing Surface, Said 
exteriorly facing Surface being adapted to engage 
Said Second flanges to thereby Secure Said 

channels to Said foam insulation member; and 
each of Said building panels being connected to Said 

wall Support members and arranged in a Side-by-side 
relationship Such that at least one of the web portions 
of Said channels of each panel is in abutting contact 
with a web portion of a channel of an adjacent panel. 

18. A building as defined in claim 17 wherein said first 
portions of Said Second flanges of Said channels define 
exteriorly facing Surfaces that are generally coplanar with 
the corresponding exteriorly facing Surface of Said foam 
insulation member. 

19. A building as defined in claim 17 wherein said fire 
retarding board comprises gypsum coreboard. 

20. A building as defined in claim 17 wherein said 
building panels further comprise at least one Sound attenu 
ating board having a Surface facing the interior of the 
building and an opposite exteriorly facing Surface adjacent 
Said at least one fire retarding board. 

21. Abuilding as defined in claim 17 wherein the laterally 
outer Surface of at least one of Said web portions of Said 
channels is in abutting contact with and connected to the 
corresponding laterally outer Surface of the web portion of 
an adjacent channel. 

22. A building as defined in claim 17 wherein at least one 
of Said wall members includes a weatherable outer covering. 

23. A building as defined in claim 22 wherein said 
weatherable outer covering comprises a material Selected 
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from the group consisting of weatherable plaster, an elasto 
meric skin; an acrylic layer and roof Shingles. 

24. A building as defined in claim 17 wherein said web 
portion of at least one of Said channels defines an aperture. 

25. A premanufactured Structural building panel for form 
ing an insulated wall member of a building, Said panel 
comprising: 

a pair of Structural channels extending longitudinally, 
each of Said channels having a generally C-shaped 
croSS Section defined by a web portion having a later 
ally outer Surface defining a plane and by first and 
Second flanges connected at opposite ends of Said web 
portion, each of Said flanges having first and Second 
portions, Said first portion extending from Said web 
portion in a direction towards the other of Said 
channels, Said Second portion extending from Said first 
portion in a direction towards the other of Said flanges 
of the Same channel; and 

a foam insulation member extending between Said web 
portions of Said channels and having first and Second 
oppositely facing Surfaces, Said first facing Surface 
corresponding to Said first flanges of Said channels and 
Said Second facing Surface corresponding to Said Sec 
ond flanges of Said channels, Said first and Second 
oppositely facing Surfaces each adapted to engage Said 
corresponding first and Second flanges to thereby 
Secure Said channels to Said foam insulation member. 

26. A building panel as defined in claim 25 wherein said 
first portions of Said flanges of Said channels are generally 
coplanar with Said corresponding facing Surfaces of Said 
foam insulation member. 

27. A building panel as defined in claim 25 wherein the 
web portion of at least one of Said channels defines an 
aperture. 

28. A building panel as defined in claim 25 wherein the 
building panel forms a Sidewall member. 

29. A building panel as defined in claim 25 wherein the 
building panel forms a ceiling and roof wall member. 

30. A building panel as defined in claim 25 wherein said 
foam insulation member is formed from a material Selected 
from the group consisting of polyurethane, polystyrene, 
polypropylene, polyisocyanurate and polyethylene. 

31. A premanufactured Structural building panel for form 
ing an insulated wall member of a building, Said panel 
comprising: 

a pair of Structural channels extending longitudinally 
between said Support members, each of Said channels 
having a generally C-shaped croSS Section defined by a 
web portion having a laterally outer Surface defining a 
plane and by first and Second flanges connected at 
opposite ends of Said web portion, Said first flanges 
extending from the respective web portions in a direc 
tion towards the other of Said channels, Said Second 
flanges having first and Second portions, Said first 
portion of each of Said Second flanges extending from 
Said web portion in a direction towards the other of Said 
channels, Said Second portion of each of Said Second 
flanges extending from Said first portion in a direction 
towards Said first flange of the Same channel; 

third flanges extending from Said web portions of each of 
Said channels between said first and Second flanges, 
Said third flanges extending from Said web portion in a 
direction towards the other of Said channels, 

at least one fire retarding board having lateral Side edges 
extending between Said web portions of Said channels 
adjacent Said first flanges of Said channels. Such that 
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Said lateral Side edges are engaged between said first 
and third flanges, said at least one fire retarding board 
having a Surface facing the interior of the building and 
an opposite exteriorly facing Surface; and 

a foam insulation member extending between Said web 
portions of Said channels and having an interiorly 
facing Surface adjacent Said at least one fire retarding 
board and an opposite exteriorly facing Surface, Said 
exteriorly facing Surface being adapted to engage Said 
Second flanges to thereby Secure Said channels to Said 
foam insulation member. 

32. A building panel as defined in claim 31 wherein said 
first portions of Said Second flanges of Said channels are 
generally coplanar with Said corresponding facing Surfaces 
of Said foam insulation member. 

33. A building panel as defined in claim 31 wherein the 
web portion of at least one of Said channels defines an 
aperture. 

34. A building panel as defined in claim 31 wherein said 
fire retarding board comprises gypsum coreboard. 

35. A building panel as defined in claim 31 further 
comprising at least one Sound attenuating board having a 
Surface facing the interior of the building and an opposite 
exteriorly facing Surface adjacent Said at least one fire 
retarding board. 

36. A building panel as defined in claim 31 wherein the 
building panel forms a Sidewall member. 

37. A building panel as defined in claim 31 wherein the 
building panel forms a ceiling and roof wall member. 

38. A building panel as defined in claim 31 wherein said 
foam insulation member is formed from a material Selected 
from the group consisting of polyurethane, polystyrene, 
polypropylene, polyisocyanurate and polyethylene. 

39. A building panel as defined in claim 31 wherein said 
third flanges have first and Second portions, Said first portion 
of each of Said third flanges extending from Said web portion 
in a direction towards the other of Said channels, Said Second 
portion of each of Said third flanges extending from Said first 
portion in a direction towards Said Second flange of the same 
channel; and 

wherein Said exteriorly facing Surface of Said foam insu 
lation member being adapted to engage Said third 
flanges. 

40. A premanufactured structural building panel for form 
ing an insulated wall member of a building, Said panel 
comprising: 

a pair of Structural channels extending longitudinally 
between said Support members, each of Said channels 
having a generally C-shaped croSS Section defined by a 
web portion having a laterally outer Surface defining a 
plane and by first and Second flanges connected at 
opposite ends of Said web portion, Said first flanges 
extending from the respective web portions in a direc 
tion towards the other of Said channels, Said Second 
flanges having first and Second portions, Said first 
portion of each of Said Second flanges extending from 
Said web portion in a direction towards the other of Said 
channels, Said Second portion of each of Said Second 
flanges extending from Said first portion in a direction 
towards Said first flange of the Same channel; 

at least one retaining member extending between said web 
portions of each of Said channels between Said first and 
Second flanges, 

at least one fire retarding board having lateral Side edges 
extending between Said web portions of Said channels 
adjacent Said first flanges of Said channels. Such that 
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Said lateral Side edges are engaged between Said first 
flanges and Said at least one retaining member, Said at 
least one fire retarding board having a Surface facing 
the interior of the building and an opposite exteriorly 
facing Surface; and 

a foam insulation member extending between Said web 
portions of Said channels and having an interiorly 
facing Surface adjacent Said at least one fire retarding 
board and an opposite exteriorly facing Surface, Said 
exteriorly facing Surface being adapted to engage Said 
Second flanges to thereby Secure Said channels to Said 
foam insulation member. 

41. A building panel as defined in claim 40 wherein said 
first portions of Said Second flanges of Said channels are 
generally coplanar with Said corresponding facing Surfaces 
of Said foam insulation member. 

42. A building panel as defined in claim 40 wherein the 
web portion of at least one of Said channels defines an 
aperture. 

43. A building panel as defined in claim 40 wherein said 
fire retarding board comprises gypsum coreboard. 

44. A building panel as defined in claim 40 further 
comprising at least one Sound attenuating board having a 
Surface facing the interior of the building and an opposite 
exteriorly facing Surface adjacent Said at least one fire 
retarding board. 

45. A building panel as defined in claim 40 wherein the 
building panel forms a Sidewall member. 

46. A building panel as defined in claim 40 wherein the 
building panel forms a ceiling and roof wall member. 

47. A building panel as defined in claim 40 wherein said 
foam insulation member is formed from a material Selected 
from the group consisting of polyurethane, polystyrene, 
polypropylene, polyisocyanurate and polyethylene. 

48. A method of manufacturing an insulated Structural 
building panel comprising: 

positioning a pair of longitudinally extending Structural 
channels adjacent to one another to define part of an at 
least partially enclosed Space, at least one of Said 
flanges of each channel having first and Second 
portions, Said first portion extending from Said corre 
sponding web portion in a direction towards the other 
of Said channels, Said Second portion extending from 
Said first portion in a direction towards the other of Said 
flanges of the same channel; 

positioning at least one form adjacent to the channels to 
thereby define an at least partially enclosed space; 

inserting an insulating foam into the at least partially 
enclosed space defined by the at least one form and the 
channels, and 

holding the at least one form in place adjacent the 
channels until the insulating foam has cured to thereby 
Secure the channels to the foam insulation. 

49. A method of manufacturing a structural building panel 
as defined in claim 48 further comprising removing the at 
least one form from the channels. 

50. A method of manufacturing a structural building panel 
as defined in claim 48 wherein Said inserting Step comprises 
injecting the insulating foam through an aperture defined by 
the web portion of one of the channels and allowing the 
insulating foam to expand. 

51. A method of manufacturing a structural building panel 
as defined in claim 48 wherein Said inserting Step comprises 
injecting the insulating foam through an aperture defined by 
the at least one form. 

52. A method of manufacturing an insulated Structural 
building panel comprising: 
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Securing a pair of longitudinally extending angle members 
along opposite edges of the first Side of a fire retarding 
board; 

positioning a pair of longitudinally extending Structural 
channels adjacent to one another; 

placing the fire retarding board and angle members 
between the pair of longitudinally extending Structural 
channels. Such that the fire retarding board extends 
between the channels to thereby define part of an at 
least partially enclosed Space; 

positioning at least one form adjacent to the channels to 
thereby define an at least partially enclosed space; 

inserting an insulating foam into the at least partially 
enclosed space defined by the at least one form and the 
channels, and 

holding the at least one form in place adjacent the 
channels until the insulating foam has cured to thereby 
Secure the channels to the foam insulation. 

53. A method of manufacturing a structural building panel 
as defined in claim 52 further comprising removing the at 
least one form from the channels. 

54. A method of manufacturing a structural building panel 
as defined in claim 52 wherein Said inserting Step comprises 
injecting the insulating foam through an aperture defined by 
the web portion of one of the channels and allowing the 
insulating foam to expand. 

55. A method of manufacturing a structural building panel 
as defined in claim 52 wherein Said inserting Step comprises 
injecting the insulating foam through an aperture defined by 
the at least one form. 

56. A method of manufacturing an insulated Structural 
building panel comprising: 
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Securing at least one retaining member along a lateral Side 

of a fire retarding board; 
positioning a pair of longitudinally extending Structural 

channels adjacent to one another; 
placing the fire retarding board and at least one retaining 
member between the pair of longitudinally extending 
Structural channels. Such that the fire retarding board 
and at least one retaining member extend between the 
channels to thereby define part of an at least partially 
enclosed Space; 

positioning at least one form adjacent to the channels to 
thereby define an at least partially enclosed space; 

inserting an insulating foam into the at least partially 
enclosed space defined by the at least one form and the 
channels, and 

holding the at least one form in place adjacent the 
channels until the insulating foam has cured to thereby 
Secure the channels to the foam insulation. 

57. A method of manufacturing a structural building panel 
as defined in claim 56 further comprising removing the at 
least one form from the channels. 

58. A method of manufacturing a structural building panel 
as defined in claim 56 wherein Said inserting Step comprises 
injecting the insulating foam through an aperture defined by 
the web portion of one of the channels and allowing the 
insulating foam to expand. 

59. A method of manufacturing a structural building panel 
as defined in claim 56 wherein Said inserting Step comprises 
injecting the insulating foam through an aperture defined by 
the at least one form. 


